Cloning of cDNA for mosquito lysosomal aspartic protease. Sequence analysis of an insect lysosomal enzyme similar to cathepsins D and E.
A cDNA coding for the lysosomal aspartic protease from the mosquito (mLAP) was cloned and sequenced. The mLAP cDNA is 1420 base pairs long with an open reading frame of 387 amino acids. The deduced amino acid sequence contains a signal pre-propeptide sequence of 18 amino acids followed by 369 amino acids with a 35-amino acid putative pro-enzyme domain in the NH2-terminal. The amino acid sequence of mLAP is 92 and 81% similar to human cathepsin D and cathepsin E, respectively. Typical cleavage sites for cathepsin D processing into light and heavy chains are lacking in mLAP. A single glycosylation site occurs in the mLAP sequence at a position corresponding to the first glycosylation site of cathepsins D. The mLAP sequence shares putative phosphorylation determinants, which in cathepsins D are linked to the formation of mannose 6-phosphate. In the mosquito fat body, lysosomal enzymes specifically degrade organelles involved in the biosynthesis and secretion of vitellogenin. The mLAP mRNA accumulates to its highest level 24 h after initiation of vitellogenin synthesis and 12 h before the peak of mLAP protein accumulation and its enzymatic activity. Translational regulation of mLAP mRNA may occur. The 5'-untranslated region of mLAP mRNA is similar to elements conferring negative translational control by steroids.